Joshi [23] introduced the concept of the zero divisor graph of a poset P having the smallest element 0 with respect to an ideal I of P . We mention below this definition when the corresponding poset is a meet 
Introduction
In this chapter, we introduce the graph G E (L) of equivalence classes of zero divisors of a meet semi-lattice L with 0. Further, it is proved that for a semi-complemented meet semi-lattice L, G E (L) = G {0} (L) if and only if L is SSC. Also, we prove that if L 1 and L 2 be bounded SSC
We verify the diameter and girth of the graph of equivalence classes of zero divisors of a meet semi-lattice L and then we find out the relation between diameter and girth of G E (L) and G {0} (L). We prove some results regarding to cut vertices also. At last, we show that Beck's Conjecture is true for G E (L).
Properties of the graph G E (L)
We recall the necessary definitions and terminology.
A non-empty subset I of a meet semi-lattice L is said to be semiideal, if y x ∈ I implies that y ∈ I.
A proper semi-ideal(ideal) is said to be prime, if a ∧ b ∈ I implies either a ∈ I or b ∈ I.
A prime semi-ideal(ideal) P of a meet semi-lattice L is said to be minimal prime semi-ideal(ideal), if there is no prime ideal Q such that Consider the following two infinite lattices L and L ′ in Figure 3 .2.2.
We can see that the zero divisor graph of lattice L, G {0} (L), is infinite but the graph of equivalence classes of zero divisors of the lattice L, Thakare, et. al. [47, 48], Joshi [22] .
An immediate consequence of the above definition is the following result.
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Lemma 3.2.9. Let L be a meet semi-lattice with 0. Then L is SSC if 
This fact is illustrated in the following example in Figure 3 .2.3.
In view of Remark 3.2.10, we raise the following problem.
Problem: Find a class
In the following theorem, we answer this problem.
follows from Lemma 3.2.9.
From the proof of Lemma 3.2.9, it is clear that L is SSC.
An immediate consequence of the Theorem 3.2.11 is the following corollary 3.2.14. As a preparation, we need the following Remark 3.2.12 and Lemma 3.2.13.
where 
This gives
z ∈ ann(t). This proves that ann(x ∧ y) ⊆ ann(t). Thus [t] [x ∧ y] and this yields
In the following result, we prove that L ′ is an SSC meet semi-lattice.
Corollary 3.2.14. Let L be a semi-complemented meet semi-lattice.
Then there exists an
Proof. Let L be a meet semi-lattice. By Theorem 3.2.11 and Remark
Hence from the Corollary 3.2.14, it is clear that the study of the graph of equivalence classes of zero divisors of L is nothing but the study of zero divisor graphs of SSC meet semi-lattices.
From Figure 3 .2.4 on Page 46, it is clear that for the posets P 1 , P 2 ,
Hence it is worth to study the following problem.
Problem: Find the class of posets
and only if P 1 ∼ = P 2 for the posets P 1 , P 2 ∈ P. . Let P 1 and
As an immediate consequence of the above theorem is the following result which is due to LaGrange [33] . 
Proof. Since L 1 and L 2 are semi-complemented, every non-zero, non-
This gives ϕ(c)
and
Replacing the role of a, b in the above proof by c, a respectively, we have ϕ(c) ϕ(a). This implies that f (c) f (a).
The converse is obvious. 
Since ϕ is a bijective map, f is an onto map. Let
Since L 2 is semi-complemented, and if
we are through.
Further b and c are non adjacent in G {0} (L 1 ). Then ϕ(b) and ϕ(c) are
Proof. For the given lattice L 1 , we can construct an SSC meet semi- 
Theorem 3.2.23. The graph G E (L) is connected and diam(G
Proof. Follows from corollary 3.2.14, Theorem 3.2.22 and the fact that
or contains a cycle of length 3. An immediate consequence of the above theorem is the following corollary.
Corollary 3.2.25. For an SSC meet semi-lattice L, gr(G {0} (L)) ̸ = 4.
Relation between diameter of G {0} (L) and G E (L)
Corollary 3.2.26. Let L be a meet semi-lattice, then G E (L) is either
K 2 or contains a cycle of length 3.
Proof. Follows from corollary 3.2.14 and Theorem 3.2.24.
Remark 3.2.28. In the above result, the condition of existence of a cycle in G E (L) is necessary. In Figure 3.2.1, on the Page 40, we can observe that G {0} (L) has a cycle but G E (L) has no cycle.
Corollary 3.2.29. gr(G E (L)) = ∞ if and only if
G E (L) is K 2 .
Corollary 3.2.30. If G {0} (L) is a complete bipartite graph, then so is
G E (L).
Relation between diameter of G {0} (L) and G E (L)
The following result gives the relation between diameter of G {0} (L) and
Theorem 3.3.1. The following statements are true. 
Proof. (a) It is clear that diam(G E
(
Now assume that
The converse follows from Theorem 3.2.23.
Hence the result.
The result follows from (c) and the fact that diam(G {0} (L)) ̸ = 3. .
Now, we examine the properties of cut-vertices of G E (L).
Definition 3.3.4.
A lattice L with 0 is said to be 0-distributive, if
Now assume that a 1 and a 2 are non-zero elements of [a] . Since is an ideal.
Let t ∈ ann(a). This gives t
Remark 3.3.6. It is clear from the proof of the above theorem that
Proof. Let [a] be a cut-vertex of G E (L), and let G 1 and G 2 be mutually
Thus we have another path
Proof. Suppose that G 1 and G 2 are two mutually separated connected
, and each contains an associated prime. By Lemma 3.3.7, these associated primes are adjacent and so G 1 and G 2 are connected, a contradiction. 
Beck's Conjecture for G E (L)
In this section, we prove that the Beck's Conjecture is true for graph G E (L) of equivalence classes of zero divisors of meet semi-lattices. As a preparation, we need the following easy lemma.
Lemma 3.4.1. Let P be a minimal prime semi-ideal of a meet semilattice L with 0. Then for any x ∈ P , there exists y / ∈ P such that
Proof. Follows from the fact that L \ P is a maximal filter of L and 
.12). If
Proof. First, we prove that
On the contrary, assume that [y] / ∈ P ′ . Hence ann(y) ⊆ P . Further,
gives ann(x) ann(y) which yields ann(x) ⊆ P . Since x ∈ P , by Lemma 3.4.1, there exists y / ∈ P such that x ∧ y = 0, that is, y ∈ ann(x). But then y ∈ ann(x) ⊆ P , a contradiction. Thus P ′ is a semi-ideal.
Again by Lemma 3.4.1, there exists
On similar lines, we can prove the following result. 
Let us denote the set of all minimal prime semi-ideals of L by M in s (L). We close this chapter by proving Beck's Conjecture for G E (L). 
Clique(G {0} (L)) = n, where n is the number of all minimal prime semiideals of L.
